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@ A storage media for an optical info r m a t i on system having an identification code emiwdded therein. 

@ A optical storage disc for use in an optical 
storage system includes a storage layer which is 
capat)l6 of being disrupted when a laser beam 
of sufficient Intensity is focused thereon. The 
optical storage disc has a transparent sut>slrate 
on one side of the storage lay^ and a 
lacquer layer on the otiier side of the storage 
teiyer. The disniptions provided by the laser 
beam are selected to provide human readable 
and/or machine readable patterns. To reduce 
ttie dsntiage to portions of the optical disc other 
ttmn tiie storage layer, ttie storage layer is 
exposed to ttie laser beam prior to curing, or 
prfor to applying and curing ttie laoquer layer. 
The optical disc can be of the type witii data 
written ttierson during fatHication, or tiie dtec 
can be of ttie type in which data can be Impress- 
ed ttiereon after fabrication of ttie optical disc 
The patterns on ttie optical disc can be in the 
tbmi of optical bar codes, in one application of 
ttie present invention involving ttie type of disc 
on which date can be written after fabrication, 
ttie pattern resulting from application of the 
laser beam to the disc Is read by an optical 
reading device and transfenred to ttie disc in ttie 
data format 



FIG. 48 



o. 

lU 



Jouve, 18. me Saint-Denis. 75001 PARIS 



1 



EP0549 488A1 



2 



BACKGROUND OF THE INVENTION 

1. Field of Invention 

This invention relates generally to the media s 
upon which information is stored in an optical infor- 
mation storage and retrieval unit and, more particular- 
ly, to the inclusion in the media of an foidelit>ie identi- 
fying code. 

10 

2, Description of the Related Art 

At the present state of technology, the optical 
storage disc Is the preferred medium for read-only 
storage of laige quantities of information. In this noe- is 
dhim, the Information is retrieved through the Interac- 
tion of a radiation beam wfth the storage medium. At 
present, three principal types of optical storage discs 
are in common use. The first type of optical storage 
disc Is manufactured with the Information stored 20 
therein, generally in the form depressions formed 
into a polycartx>nate sufc^strate. A reflecting coating is 
deposited on the polycart>onate sutistrate and the ra- 
diation beam is focused on the reflecting layer. This 
type of optical disc is frequentiy referred to as a CD 25 
audio disc or a ROM (Le., read or4y memory) disc. 
The second type of optical storage disc has the ca- 
pabilfty of having information recorded (written) 
thereon at some time after the fabrication of the disc. 
Such an optical storage disc is frequentiy referred to 30 
aa a writable optical storage disc. The third type of 
optical storage dbc has the capacity to have informa- 
tion recorded on the disc after fel>ricatk>n. In addition, 
at a later time the stored Information can be erased 
or modified. This type of optical storage disc is gen- 38 
ereliy referred to as an erasable or a re-writal)le opt- 
ical storage disc. In each type of optical storage disc, 
the borage layer Is supported and protected by a 
polycarbonate support substrata and tyy a protective 
(lacqwr) overcoat layer. However, the storage layer 40 
Is nxKfified in the writable disc and in the erasable 
disc The storage layer In the wrtebie disc includes a 
reflector layer (generally fabricatad from gold) proxi- 
mate the lacquer overcoat layer and Includes a re- 
cording layer, typically a dye polymer layer, proximate 4S 
the polycart)onate layer. The newly fabricated writ- 
able optical storage disc has a recording layer that is 
responsive to radiation having selected parameters, 
the radiation changing the optical properties of the re- 
cording layer. Differances in the optical properties of so 
the recording layer can be detected, through the in- 
teraction wfth an Impinging radiation beam and infor- 
mation, encoded by weans of the optical property 
changes, can be recovered. In order to simplify the 
discussion, the recording, storage, and/or the refleo- 55 
tive layer of the writable optical disc will be referred 
to as the storage layer. 

During and after the manufecturfaig process, a 



need has been felt for a technique for providing per- 
manent identification for the disc. In this manner, any 
problems that might originate with the manufacturing 
process can be related to discs fabricated during the 
same period of time or even to the same batch. Sim- 
Barly, the history of the usage of the disc can be de- 
termined when a record is kept of the identifying in- 
formation at the time of the accessing of the disc. 

In the prior art, information has been applied to 
the surface of the disc, by means of mechanical dis- 
ruption of the surface or by deposition of legible ma- 
terial on the surface. This information, however, fc>e- 
Ing on the surfece of the disc can be compromised 
either accidentally or intentionally. 

Recentiy, in U.S. Patent No. 4,g61,077 issued to 
D. L. Wison et al.. a technique for the pernnanent lab- 
elilng of the discs was described. Specifically, the 
metal reflective layer, upon which the permanent 
identification information is stored as areas of varying 
reflectivity, is marked by means of a pulsed laser. The 
pulsed laser causes an indelible marking on the re- 
flective layer, a marking which is protected by the 
same transparent coating which protects the reflec- 
tive coating. The process descrit>ed in the Wison ref- 
erence Is extremely sensitive to the energy level of 
the laser t>eam, too small an energy level in the laser 
t>eam not providing an identifiable marking, while too 
nmjch energy can disrupt the lacquer overcoat layer 
and/or the polycart>onate layer used to protect the re- 
flective layer. The disruption of the storage layer can 
result in damage to the surrounding portions of the 
optical disc. In addition, applying the laser beam to 
the reflective surface through the narrower of the 
two protective coatings Is recommended to minimize 
the destructive effects of the laser beam resulting 
from the passage of high intensity radiatk>n through 
the layers. 

A need has t>een felt for a technique for provMing 
lndellt)le Mentfykig markings for the discs storing 
optical irrfbrmation which relatively insensitive to 
the fxywer of the radiation beam and whk^h reduces 
the damage to the optical dlsa Also needed is a tech- 
nique for enhancing the machine readat>9ity of the 
disc markings. 

SUMMARY OF THE INVENTION 

The present Invention Is directed to overcoming 
one or more of the protHems set forth at)ove. Briefly 
summarized, according to one aspect of the present 
Invention, the marking of the disc is performed on the 
storage layer of the optical disc, however, the mark- 
ing Is performed prior to the curing of the protective 
lacquer overcoat or prior to the application of the pro- 
tective overcoat Itself. Because the lacquer overcoat, 
pHor to curing of this material, is relatively elastic, tfie 
disruption of the overcoat as a result of the laser in- 
teraction with the reflective layer can be accomplish- 
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ed without excessive damage. The markings provid- 
ed by the laser beam are arranged in preselected pat- 
terns, the patterns including machine readable and 
human readable Information. According to one env 
bodiment optical bar code patterns can be printed in s 
a manner that the position of an optical bar code read- 
er relatWe to the center of the disc is irrelevant in In- 
terpreting the optical bar code message. 

These and other aspects, objects, features and 
advantages of the present invention wii be more to 
clearly understood and appreciated from a review of 
the following detailed description of the preferred env 
bodiments and appended daims. and be reference to 
the accompanying drawings. 

IS 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross sectional view of an optical 
storage disc of the type generally referred to as a 
read-only optical storage disc. 20 

Rgure 2 is a cross sectional view of an optical 
disc of the type generally referred to as a writable opt- 
ical storage disa 

Figure 3AillustFates a first emtxKiiment of a proc- 
ess tyy which machine readable and human readatrfe 2S 
information can be indelibly fixed in the optical stor- 
age rrtedia, and Figure 3B llustrates a.second env 
bodinneht of a process by which machine readable 
and human readable information can be indelibly 
f bced in an optical storage media. so 

Figure4 is a cross sectional view of a mark in an 
opticd storage disc generated as a result of the proc- 
ess nustrated in Figure 3A, while Figure 4B is a cross 
aectionsi view of a mark in an optical storage disc 
generated as a result of the process llustrated In Fig- 36 
ure 4B. 

Figure 5 iustrates an optical disc having machine 
readable and human readable text printed thereon. 

Figure 6 Ihjstrates how the optical bar code char- 
acters are formed according to the present invention. 40 

Figure 7 Is a block diagram of the storage medium 
and the readfwrite head including apparatus usod- 
ated therewith of the storage and retrieval unit 

DESCRIPnOW OF THE PRgERRED 45 
EMBODiMENTS 



1, Detailed Description of the Figures 

Referring to Figure 1. a cross-sectional view of a 
read-only optical storage disc 10 for storing prere- 
corded date (in a form which can be kJentif led by a ra- 
diation beam interacting with the disc) is shown. 
Transparent polycarbonate or substrate layer 12. or 
simlar material has an opticd transmlsskMi character- 
istic whk^h permite the radiation Interacting with the 
storage layer structure of the optical disc to be trans- 
mitted therethrough. The pdycartxmate layer also 



acte as a support and protection layer for the ramaln- 
der of the optical disc. Next to the polycart)onate layer 
1 2 is the aluminum reflector layer 11 . The polycarbon- 
ate layer 12 is fobricated with the stored information 
as a surtece structure. The raftecting layer is depos- 
ited in such a manner as to provide a surface gener- 
ally reteining the structure of the polycarbonate sur- 
fece. A lacquer or other protective overcoat layer 13 
is applied to the aluminum reflector layer in an un- 
cured stete. The lacquer or protective layer is typically 
of the type which Is cured by ultraviolet radiation and 
the cured lacquer layer 13 supports and protecte the 
aluminum reflector layer 11. In the past, identification 
ma-kings 14 have been typically printed on the sur- 
face of the lacquer overcoat layer 13 or mechanically 
scribed In the surface of lacquer overcoat teyer 13. 

Referring to Figure 2, a writeble optical storage 
disc 20 used for the storage of information is shown. 
In this type of optical storage disc, the date can 
be 'written' on the disc after the disc is fabricated. As 
with the opticd storage disc of Figure 1, the writeble 
optical disc includes a poiycartx>nate sut>strate of 
support layer 22. The storage layer 5 of the disc con- 
sists of a recording layer 21 , which can be a dye poly- 
mer layer, and reflector teyer 25, which can be fabri- 
cated from gold. Nexttotherefiectorlayer25isalao- 
quer overcoat layer 23, which is applied and then 
cured. Finally, the markings 24 on the surface of the 
disc provide human and machine readable informa- 
tion. 

Referring to Figure 3A, the process for providing 
Indelible information on a disc is shown. In step 31, 
the several teyera of the optical disc is assembled. In 
step 32. the storage layer and the reflecting layer of 
the optical disc has information applied thereto, typ- 
icaRy by using laser radiation to disrupt an Interior sur- 
face region. In step 33, the lacquer overcoat layer is 
cured, providing the final step in the fabrication of an 
optical disc according to the present Inventioa In Fig- 
ure 3B, an alternative process for providing indelft>te 
information on an optical disc Is shown. In step 35. 
several layere of the optical disc are assembled. Haw- 
ever, the surface region of the storage layer and re- 
flective layer, on which the writing Is to be Inscribed, 
does not have the lacquer or protective coating ap- 
plied thereon. In step 36. the marking of the surface 
Is accomplished. In the preferred embodiment this 
nnarldng is accomplished by focused high Intensity ra- 
diation, such as focused laser radiation. In step 37. 
60 the newly applied protective overcoat is applied to the 
region which has been marked and. If required, the 
protective coating Is cured. 

Referring to Figure 4A, a phenomenalogfoal rep- 
resentation of an kientif ying mark on an optical disc. 
55 capable of having kifdrmation written thereon after 
fabrication, is shown. The disc 20 is fabricated with a 
polycarbonate layer 22. a reflecting layer 25. and a 
lacquer overcoatlayer23.Thedisruption4caused by 
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the laser radiation is in the reflector layer 25, depend- 
ing on the Intensity of the radiation can extend to or 
into the polycart>onate layer. In Fig. 4B, the disc 20 is 
asseint>led with the polycartx>nate layer 22, the re- 
flecting layer 25, and the lacquer or protective over- 5 
coat layer 23. However, a region 25' Is not covered by 
the lacquer overcoat The radiation causes a disrup- 
tion In a selected region of the reflecting layer 25. The 
radiation parameters can be adjusted to provide rela- 
tively little impacton the polycart>onatB substrate. The to 
region without the lacquer overcoat can have also 
have printing applied thereto. The addltionai lacquer 
overcoat Is applied, protecting the disrupted and/or 
printed region and protecfing the information repre- 
sented thereby from compromise. is 

Referring to Figure 5. a top view of a optical stor- 
age disc, particularly a type of disc 50 known as a 
compact disc (CD) is shown. The optical disc 50 typ- 
ically has four regions which, with increasing radius 
can be defined as the following. Aperture 56 provides 20 
a structure to engage a spindle for controlled rotation 
of the disc. The next area is a damp area 53. The 
damp area 53 typically does not have a storage layer 
associated therewith and is used to provide a space 
wlierein ttie spindle can be mectianically coupled to 25 
the disc witliout interfering with access to the data 
stored on the disc. The mirror area 52 has a storage 
layer assodated therev^'th but does not have data 
emi>edded therein and, therefore, has a mirror-like 
appearance. Data area 51 of disc 50 has data stored 30 
on the storage layer Including the reflecting layer as- 
sociated therewith and, consequently, because of the 
structure In the reflecting layer, has a dull appearance 
wtien compared to the mirror-lilce appearance of mir- 
ror area 52. The mirror area 52 can t>e labelled in eith- 36 
er a machine readable code 55 andAMr with human 
readat>le markings by the r>rocess descritied in Figure 
3A and Figure 3B, and Hiustrated by Figure 4A and 
Figure 4B. The disc 50 can therefore be labelled or 
marked by cartmiizing the plastic In damp area 53, 40 
marking t he mirror area 52 of an opticd disc 50 In the 
presence of an uncured lacquer overooat layer 23 and 
then curing the lacquer overooat layer as descritied 
above, markkig the mirror area 52 of the disc prior to 
application of the protective overcoat 41 and curing of 45 
the laoquerovercoat region 41 after application of the 
protective coating, or marking the mirror regton 52 af- 
ter ttie protective layer 23 is cured. In the preferred 
ennbodiment, a group of alpha/numeric characters 57 
are printed In the danrp area 53 and identifying ^ib- so 
rication information. Alpha/numeric characters 58 are 
provMed In a human readable fornrat and are printed 
on the surfoce of the mirror regbn 52. Code charac- 
ters 59 are provkled in the mirror regk)n 52 in a ma- 
cHne readat>le (i.e., bar code) format 55 

Referring to Figure 6, an expanded view of the 
technk|ue for writing information capable of being in- 
tarpreted by an optical l>ar code reader In a nrmnner 



in which the distance of the reader from the center of 
the disc is not important, even though the linear ve- 
locity of the optical code past the reader is a function 
of radius. The optical bar code markings 61 are 
formed by marking the area t)etween two radius lines 
61 and 62 from a first radial distance (Ri) 64 to a sec- 
ond radial distance (R2) 65. With this bar code con- 
figuration, for a constant angular velodty of the disc, 
the distance of a bar code reader fhxn the center of 
the disc is irrelevant The time each bar interacts opt- 
ically with the detedor of the optical bar code reader 
retrieving information from the storage Is indepen- 
dent of the distance from the disc center. 

Referring to Figure 7, apparatus for reading the 
machine readable n^arkings on an opfk:al disc 70 is 
shown. Aread/write head 75 applies radiation suitable 
for reading Information to the markings to the disc. 
The ref leded radiation has an intensity modulated by 
the ktentif ication markings 72. The optical read/write 
head 75 can Mentify the intensity of the reflected sig- 
nal, or, the detector 76 can identify transmitted radi- 
ation. The resulting signals finom either read/Write 
head 75 or fmm detector 76 are applied to the ana- 
lyzing and storage apparatus 77 where the data is 
processed and, when required stored. When the opt- 
foal disc 70 is a disc upon whk^h information can be 
written, the analyzing and storage apparatus 77 can 
be used to contrd the information written on the disc. 
In this manner, the infornoation Identifying the optical 
disc can t>e encoded and written on the date portion 
of the disc In a format compatible with the other date 
written thereon. 

Briefly summarized, according to one asped of 
the present invention, the maricing of the disc Is per- 
fbrnfted on the storage layer of an optical storage disc, 
however, the marking is performed prior to the curing 
of the lacquer overooat layer according to one em- 
bodiment and prior to the application of the lacquer 
coating In a second embodiment In the optical stor- 
age disc of the present invention, the overooat is fab- 
ricated from a lacquer material for whteh uitraivfolet 
light provkles the curing reaction and reduces the 
elasticity of the overcoat 

2, Operation of the Preferred Embodiment 

The purpose of the Invention Is to provkle a tech- 
nkiue for the application of an Indelible Mentifying 
marks to an optical disa Briefly sunvnarized, accord- 
ing to one asped of the present invention, the mark- 
ing of the disc is performed on the storage layer, how- 
ever, the marking is performed prior to the curing of, 
or prior to the application of tlie lacquer or protective 
overooatlayer. Where not prevfousty applied, the pro- 
tective overcoat is then applied. The lacquer material 
is then exposed to dtravfolet light which prevkies the 
curing for the lacquer overcoat layer. By mar kkig stor- 
age layer prfor to curing of the lacquer overooat teyer. 
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the lacquer overcoat layer, when present remains pin 
able enough to absorb danmge that would otherwise 
result fron) the disruption of the polycart>onate layer. 

In the optical disc capable of having infbrn^atlon 
written or stored thereon afterfabrication, the present 
invention has an Important application. Afaclity capa- 
ble of only reading the optical disc would typically not 
have the apparatus to Interpret the optical bar code. 
Without the ability of read and interpret the bar code 
automatJcatly. information can be stored on the disc 
which is not appropriate for that disc. Therefore, at the 
facSity where the data is added to the fabricated disc, 
an optical bar code reader can be used to identify the 
optical bar code information and to include the infer* 
mation automatically In the data written or stored on 
the disc. In other words, the simultaneous presence 
of t>ar coded encoded Inforntation and equivalent in- 
formation stored in the format of the information writ- 
ten on the optical disc insures that the disc has not 
been compromised. 

While the storage medium lias been desGrit>ed 
both in general terms and In terms of an optical disc, 
other medium for the storage of optical information, 
which have the general layer structure of the optical 
disc, can use the present invention advantageously. 
In addition, the storage layer has t>een descrit>6d as 
generally including a reflective layer. The use of the 
reflection of radiation firom a storage disc is generally 
used to identify the information stored thereon. How^ 
ever, the use of an optical storage disc which relies on 
the interaction of transmitted radiation with the stor- 
age media could use the present Invention advanta- 
geously. 

SImlarly, whie the invention has been described 
with particular reference to a preferred embodiment, 
it wai be understood by those sldiled in the art that va- 
rious changes may be made and equhralents may be 
substituted for elements ofthe preferred embodiment 
without departing from Invention. In addition, many 
modifications may be made to adapt a particular sit- 
uation and material to a teaching ofthe invention with- 
out departing from the essential teachings of the 
present Invention. By way of specific example, the 
lacquer layer used proximate the storage layer could 
be implemented with any material having properties 
suitable forthe protection ofthe storage layer. Byway 
of a different example, in the erasable optical disc, 
the storage layer can be selected of a material where- 
in an impinging radiation beam this appropriate para- 
meters can provide a non-reversible change can tal^e 
place. The non-reversible change protected from 
comprorryse by the protective overcoat layer. 

As is evident from the foregoing description, cer- 
tain aspects of the invention are not linntod to the par- 
ticular detaDs of the examples Mustrated. and It is 
therefore contemplated that other modifications and 
applications win occur to those skiied in the art It is 
accordingly Intended that the claims shall cover all 



such modifications and applications as do not depart 
from the true spirit and scope of the Invention. 



5 Claims 

1. A optical storage disc capable of having identify 
able marking stored thereon, said markings re- 
sulting from an interaction of a laser beam with 

10 said optical storage disc, said optical storage disc 
comprising: 

a support substrate layer, said support 
substrate layer being transparent; 

a storage layer proximate saki support 
15 sut>strate layer and capat>ie of having date stored 
thereon, said storage layer having a preselected 
pattern of disrupttons in a selected regton result- 
ing from irradiation by said laser beam; 

a protective layer covering sakl proximate 
20 sakl storage layer. 

2. The optical storage disc of Claim 1 wherein sakl 
protective layer is applied prk>r to tebrication of 
saki preselected pattern of disruptions, said pro- 

25 tective layer being cured after fat>rication of saM 

preselected pattern of disruptions. 

3. The optical storage disc of Claim 1 wherein sakl 
protective layer is applied to saki selected region 

30 after fabrication of said preselected pattern of 

dbruptions. 

4. The optical storage disc of Ciaim 3 wherein saM 
pattern of disruptions in said storage layer can l>e 

36 human readabte or machine readable. 

5. The optical disc of Claim 3 wherein saki pattern 
of disruptions can t>e read by an optical l»ar code 
reader. 

40 

6. The optical storage disc of Claim 5 wherein saki 
pattern of disruptions is structured such that a 
position of saki optical barcode reader with re- 
spect to said field Is Independent of radial pos^ 

45 tkm. 

7. The optical storage disc of Clakn 3 wherein saki 
storage disc is selected from the group of optical 
discs comprised of write-once optical discs, writ- 

50 able optical discs and erasable optical discs date 
ktentified by saki pattern of disruptions being 
written on a mb'ror region of sakl opQcelt disc 

8. Theopticalstoragediscof Claim 3 wherein said 
95 storage layer includes a dye polymer layer. 

9. The optical storage disc of Claim 1 wherein saki 
pattern of disruptions inchides Informatton with 
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respect to the fat>ricatk>n of saki disa 



vkiing said identifying markings. 



10. Amethod of permanently marking an optical stor- 
age disc, said method comprising the stsps of: 

assembiing an optical disc having a stor- s 
age layer and a polycarbonate layer, 

applying a pattern of disruptions on a se- 
lected region of said storage layer with a laser 
beam; and 

protecting said selected region of saki io 
storage layer with a lacquer layer. 

11. The method of Oaim 10 wherein said optk^al disc 
can t>e a write-once optical disc or a writable opt- 

IceA disc, a writable optk^al disc having a recording is 
layer associated with said reflecting layer. 



12. The method of aaim 11 wherein said protecting 

step includes a step of covering said selected re- 21. 
gkxi with a lacquer overcoat prior to sakI applying 20 
step and curing saM lacquer overcoat after said 
applying step. 

18. The method of Claim 11 wherein said protecting 

step includes a step of covering sakJ selected re- 25 
gk>n with a protective overcoat fbllowing sakI ^ 
plying step. 



18. The optk^ai disc ofClalm 16 further characterized 
by applying said protective overcoat to said se- 
lected region after providing said identifying 
markings. 

19. The optical disc of aaim 1 8 further characterized 
by selecting saki pattern of disruptions to repre- 
sent data in bar code format 

20. The optical disc of Claim 18 wherein saki optical 
storage disc Is a writable optical storage disc hav- 
ing a recording layer associated with saki storage 
layer, said optical storage disc further character- 
ized by said data in barcode format replicated on 
said recording layer in an storage layer format 



The optical storage disc of Claim 18 fiirther char- 
acterized by optical bar code characters posi- 
tioned to t>e read by scanning the characters dur- 
ing rotation of the disc, said optical t>ar code char- 
acters having an angular wklth that Is a linear 
function of radial positton. 



14^ The nf)ethod of Claim 13 further comprising a step 
of selecting said pattern of disruptions to provkle 
an optical bar code, wherein a thtdcness of each 
bar code character Is a linear function of distance 
from a center of said optical disc 



30 



15. The method of Claim 13 further comprising the 36 
steps of: 

during a write operatk>n for a writable or 
erasable optical disc, readkig by a optical bar 
code reader said pattern of disruptkm, and 

writing information Identified lyy saki opti- 40 
cal bar code reader in a data format on saki writ- 
able or erasable optical disc. 

18. An optical disc of a type having a poiycart>onate 
substrate layer and a storage layer, said storage 4S 
layer having a pattern of disruptions providing 
Mentifylng markings, wherein the Improvement is 
characterized by: 

protecting saki pattern of disruptions In a 
selected regk>n by a protective layer consisting of 50 
a material requiring a curing operation, wherein 
saki protective layer Is cured after provkikig saki 
Mentifylng markings. 

17. The optical disc of Claim 16 wherein said proteo- S5 
tive layer requires a owing operation, said optical 
<fisc further characterized by applying saki pro- 
tective layer to said selected regton prior to pro- 
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